Iridodial β-monoenol acetate and actinidine, constituents of Nepeta leucophylla Benth and N. clarkei Benth respectively were investigated for their in vitro antimicrobial activity against 11 fungi and 8 bacteria. Both compounds demonstrated broad spectrum antifungal activity. Iridodial β-monoenol acetate showed remarkable activity against Penicillium citrinum and Aspergillus fumigates, while actinidine was most active against A. ochraceus. Both were moderately active against Bacillus anthracis and Streptococcus pyrogenes.
The Indian Himalayan region, Uttarakhand in particular, has rich biodiversity. Ethno-botanical investigations reveal Nepeta species (Lamiaceae) as part of tribal folklore medicines [1] . Several Nepeta constituents, such as diastereomeric nepetalactones, iridomycin, dihydronepetalactones act as pheremones and catnip response factors [2, 3] . Essential oils and their constituents have been accredited with significant antimicrobial properties [4] [5] [6] [7] [8] . Nepeta species are common aromatic medicinal herbs growing at an altitude of 2000-2500 m in the Himalaya [9, 10] .
Iridodial, a constituent, of ants, is a very effective gene repairing substance. In a search for iridodial related compounds, we screened indigenous plants and reported three new iridodial derivatives [11] . In a previous report, iridodial β-monoenol acetate (1) and actinidine (2) isolated from Nepeta species were tested on the growth of 4 mycotoxin producing fungi and 2 potential soybean pathogenic fungi and were found to be effective agents [12] . In continuation of this, we now report antimicrobial activity of 1 and 2 against 11 fungi and 8 bacteria with a view to further extend the activity screening for their development as potential therapeutic agents. The in vitro antimicrobial activity of both the test compounds 1 and 2 was noticed to be higher against fungi than bacteria. (Table 3) showed that the MIC for 1 against P. citrinum and A. fumigatus is 2 mg in a test tube having 0.02 mL of fungus with a concentration of spores of 10 6 spores /mL. The MIC for C. albicans, A. nidulans and A. ochraceus was 3 mg. However, for F. moniliforme it was 4 mg. In the case of 2, the MIC for A.ochraceus was 2 mg, while for C. albicans, F. moniliforme and A. fumigatus it was 3 mg in the test tube having 0.02 mL of fungus, where the concentration of spores was 10 6 spores /mL. The MIC for A. nidulans was 4 mg of compound. Results were comparable with those of clotrimazole, which was also serially diluted and tested. Qualitative and quantitative antimicrobial results of 1 and 2 show significant activity and the potential for developing It is interesting to note that 1 and 2, which have been isolated from two different Nepeta species, have a close biogenetic relationship and also have structural similarity to iridodial (3).
Experimental
Iridodial β-monoenol acetate (1) and actinidine (2) were isolated from the steam volatile extract of the aerial parts of N. leucophylla and N. clarkei, respectively. Extensive column chromatography of each extract on silica gel (Merck 230-400 mesh), and HPLC on a μ-bondapak normal phase column (30 cm x 4.9 mm) using a n-hexane : diethylether solvent system, gave iridodial β-monoenol acetate and actinidine in > 98% purity (on GC/ FID & HPLC/ TCD). The detailed isolation and characterization procedures have been reported in earlier publications [11, 12] . 6 CFU/ mL). The inoculum (0.1 mL) was uniformly mixed with 20 mL of either sterile melted nutrient agar or blood agar at 48º-58ºC in a sterile petri dish. Viable cell counts were determined after 36 h of incubation of the agar plates. All the materials used were sterilized before use.
Fungal inhibition tests:

Zone of inhibition:
Sterilized discs (5 mm diameter) impregnated with different concentrations of 1 and 2 were placed equidistant from the center of a young bacterial culture (0.1 mL having approx. 10 6 CFU /mL). Fungal spore (10 6 spores /mL) seeded culture plates were made out of sterilized nutrient /blood agar and Czapek DOX agar/Saboudard's agar media (20 mL) for bacteria and fungi, respectively. The inhibition effects (mean values and standard errors) were observed after incubation for 24 h at 37º ±1ºC, and for 72 h at 25º ± 1ºC for bacteria and fungi, respectively. In the case of a major difference, the experiments were repeated. Clotrimazole and chloramphenicol were used as standards for the fungi and bacteria, respectively, in comparable concentrations.
MIC for fungus:
Microbes were cultured and the inoculum was prepared as described above. Serial dilution of the compounds was carried out with n-hexane in test tubes containing a concentration of samples ranging from 4 mg to 0.5 mg / mL of test compounds. Standardized inoculum, 0.02 mL was seeded to the tubed slants having 25 mL of media. Tubes were incubated at 27ºC for 3 days; tubes with no compounds but only inoculum were used for growth control. These were used as blanks and adjusted photometrically (540 nm) in the optical dispersion method. The test slants were scored for growth in comparison to the control tube and changes in turbidity and the percentage of inhibition were calculated. After 14 days of incubation, tubes that showed no fungal growth were tested for the viability of their inocula [13, 14] .
